UNC45A confers resistance to histone deacetylase inhibitors and retinoic acid.
To identify potential biomarkers of therapy response, we have previously done a large-scale gain-of-function genetic screen to identify genes whose expression confers resistance to histone deacetylase inhibitors (HDACI). This genetic screen identified two genes with a role in retinoic acid signaling, suggesting that HDACIs target retinoic acid signaling as part of their anticancer effect. We study here a third gene identified in this genetic screen, UNC45A, and assess its role in retinoic acid signaling and responses to HDACIs using cell-based proliferation and differentiation assays and transcriptional reporter gene assays. The vertebrate Unc45 genes are known for their roles in muscle development and the assembly and cochaperoning of the muscle motor protein myosin. Here, we report that human UNC45A (GCUNC45) can render transformed cells resistant to treatment with HDACIs. We show that UNC45A also inhibits signaling through the retinoic acid receptor alpha. Expression of UNC45A inhibits retinoic acid-induced proliferation arrest and differentiation of human neuroblastoma cells and inhibits the induction of endogenous retinoic acid receptor target genes. These data establish an unexpected role for UNC45A in causing resistance to both HDACI drugs and retinoic acid. Moreover, our data lend further support to the notion that HDACIs exert their anticancer effect, at least in part, through an effect on retinoic acid signaling.